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@ Composition lor transdermal drug delivery. 

^) As a compos'ition for transdermal drug delivery, the 
gelation reaction product of a mixture of an organic polysac- 
charide gum« polyethylene glycol, and m-, p- or o- 
hydroxybenzotc acid in an amount effective in forming from 
such mixture a gel having adhesive properties for edhesion 
to skin and being sufficiently pliant to conform to the shape 
of body contours. 
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COMPOSITION FOR T R AHSPERMXL 

PRbfi btLi\im 

BACKGROUWD OF THE INVEjlTIOK 

1. Field Of the Invention. 

^ This invention relates to a transdermal drug 

delivery vehicle vhich is particularly useful for topical 
application to a person *s sXin of drugs such as salicylic 
acid or hydroquinone. 

2, Description of the Prior Art. 

Stercttlia gum, also known as gum karaya, is 
to a hydrophilic colloid made from exudate of the Stereulia 
Or ens tree. It is a con^lex polysaccharide gum with a 
molecular tieight of almost 10 million. Xt contains ipproxi- 
mately 81 acetyl groups and 37% uronic acid residues^ 
being comprised mainly of D-^alacturonic acid, D-galactose 
and 1-rhamnose. 

15 Stereulia gum has many known applications in 

the medical field. It has been used as a teeatment for 
chronic skin ulcers* as a denture adhesive and as a bulk 
laxative, xt has also been used as a skin adhesive with 
principal application as an adhesive ring for attaching 
stoma bags to patients. 

20 Stereulia gum has been used in combination with 

hydric alcohols as an electrode for medical monitoring 
and stimulation through a person's skin. The mixture 
of the natural organic polysaccharide and hydric alcohol 
forms an adhesive capable of conducting electricity. 

Stereulia gum has been used in combination with 

25 cross-linking agents such as propylene glycol plus a 
non-reactive water soluble carrier such as glycerol* 
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Mdication or eoimttte additivet «• disiolvad In tht 
carrier. U.S. Patent No. 3»6<0,74I« issued to Ctes on 
February 8» 1972 r teaches that the mixture of gun and 
cross-'linking agent forms a gel vhich traps the carrier 

5 and dissolved additive in the gel. The gel will dissolve 
slowly in e liquid medium such at mammalian body fluid, 
thereby providing for alow timed release of medication 
additives in the bod^ or cosmetic additives on the surf aeo • 
of a person's skin. 

Sterculia gum has been used in combination with 

to A synthetic resin such as poly acrylic acid or polyaerylamide 
plus a carrier such as propylene glycol or glycerol. 
U.S. Patent No. 4,307, 717, issued to Hymes ct al. on December 
29 r 1981, teaches that the synthetic resin preserves 
dimensional stability of the delivery patch, ev«i though 
the patch is irradiated to prevent unwanted growth of 

<I5 bacteria or fungus in and on the patch, the synthetic 
resin also preserves the dimensional stability of tiie 
delivery patch when the patch is in contact with hoiy 
fluids appearing on the surface Of the skin, The carrier 
eoOMdied in the pat A %rill deliver solubilieed medieamenta 
to the surface of the skin as the patch slowly absorbs 

20 body fluids from the skin surface » The Bymes patent teaches 
that the medicament may be a keratolytic agent such as 
salicylic acid, but requires the presence of the synthetic 
resin to protect the patch during irradiation. Ihe Byrnes 
patent does not tea^ the use of polyethylene glycol • 
Salicylic acid has been used for many years 

25 to treat common warts. The most common commercial form 
is a flexible collodion (e.g. Compound H, available from 
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Nhitt Hall Laboratories , Divitior. of Anariean Momt Products 
Corporatloiif Nav York City, Haw York 10017). The salicylic 
acid is dissolved in a vehicle consisting of nitrocellulose 
and solvents such as alcohol and ether. The flexible 

S collodion is allied to a vart vhere it dries to a white 
crust. The principal disadvantages include the nessiness 
of the application procedure and the precipitation of 
the salicylic acid upon evaporation of the solvents. 

A less eonunon mthod of applying salicylic acid 

10 to the skin involves suspending salicylic acid at tfbout 
40% by weight concentration in an adhesive base %fhich 
is adhered to a paper or cloth backing. This material 
is cut to size and held against the skin by waterproof 
tape. 

15 Salicylic acid may also be used in treating 

hyperkeratotic conditions such as corns and calluses. 
The salicylic acid softens and destroys the stratum comeum 
by increasing endogenous hydration which causes the comif ied 
epithelium to swell, softeaf macerate and finally desquamate. 

20 

SUMMARY OF THE INVEOTIOW 
In accordance with the invention, it has been 
discovered that a gel, having adhesive properties for 
adhesion to the skin and being sufficiently pliant to 
25 conform to the shape of body contours, can be formed from 
a mixture of organic polysaccharide and polyethylene glycol 
provided that the mixture contains met a*-, para« or ortho*- 
hydroxybenroie acid Ci.e, m-, p- or o-hydroxybenzoic acid). 
Based on the following examples, it is surmised 
30that gels formed from mixtures of organic polysaccharides 
and drug carriers, in the absence of synthetic resins 
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ditelosftd in th« Rymtt patmt «hieh alttr structural 
integrity, vary iri physical eharaetsristics according 
to the concentration of the carrier. The physical 
characteristics vary between mushy gels corresponding 
to high concentre tions of carrier and stiff or brittle 
5 gels corresponding to low concentrations of carrier. 
Toward the nushy end of the continuum, a gel is 
increasingly deformable and tacky (i«e. adhesive)* Both 
deformability .and tackiness ere desirable in successfully 
adhering a gel patch to skin. Toward the stiff end of 

10 the continuum, a gel is increasingly resilient* This 
structural integrity is desirable for the handling of 
the gel patch during its manuf acture^r Structural integrity 
is also desirable because when a gel patch is adhering 
to the skin it adsorbs moisturftt thereby degrading the 

15 gel patch in the direction of mushiness. 

The . present invention thus rests on the discovery 
that polyethylene glycpL and m*, p- or o-hydros^benzoic 
acid combine vith polysaccharide gums to form a gel having 
both desirable tackiness/deformability and desirable 

20 structural integrity. In contrast^ polyethylene glycol 

and polysaccharide gums, id.thottt m:-, p-^ or o^hydroxybensoic 
acid, mostly fail to form gels or form mushy gels lacking 
structural integrity even at modest, concentrations of 
. polyethylene . glycol. 

25 composition for transdermal drug delivery 

of the present invention is a gelation reaction product 
of A mixture. comprising an organic polysaccharide gum# 
polyethylrae glycol arid m*, p- or o-hydroxybensoic acid. 

30 This mixture is effective in forming a gel having adhesive 



properties for adhesion to the ikin and being sufficiently 
pliant to conform to the shape of body contours. The 
organic polysaccharide gum may be Sterculia gum* The 
hydroxybenzoic acid may be m-hydroxy ben zoic acid, 
5 p-hydroxybenzoic acid or o-hydroxybenzoic acid 
(i.e. salicylic acid). 

The foregoing gel may be used to deliver solubilized 
salicylic acid itself to the sKin. It may also be used 
to deliver to the skin a non-hydroxybenzoic acid drug 
10 (i.e. a medicament or cosmetic) including hydroquinone • 

BRIEF PESCRIPTIOW OF DRAWINGS 

FIG. 1 Shows the results of SI and 15% salicylic 
acid delivery vehicles used in treatment of warts. 

15 PESCIIIPTION OF THE PREFERRED 

TB b ALTERtiAtlVE EMBODIMEHTS " 

In the preferred embodiment » aibdut 5% to 15% 

powdered salicylic acid, about 45% to 35% powdered Sterculia 

gum (salicylic acid and Sterculia gum adding up to ^bout 

20 50%), about 25% polyethylene glycol • about 25% propylene 
glycol and about- 0.2% quaternium-15 (available as DoWieil- 
200 from Dow Cbemical, Midland, Michigan) are placed into 
a container and mixed at room teisperature until a 
substantially homogeneous slurry is formed. All concen* 

25 trations or amounts stated herein by percentage are percentage 
by weight of the mixture prior to the gelation reaction. 
The homogeneous slurry in the container is warmed slightly 
on a hot plate and stirred until the slurry begins to 
thicken slightly. The heating process assists in dissolving 

30 the various coiiqE»onents and in initiating the gelation 
reaction • 
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Th« slightly thiek«n«d mlxturt it pound onto 
polymtr-eoattd rtltatt paptr. Anethar pioea of roloaio 
paper ii placad on cop of tha mixturo and flattaaad to 
desirad thicknata. The aandvich eonaiating of ralaaaa 
S papar and mixtura nay be haatad in a eonvaetion or radiation 
- oven at 100^ C and allowed to gal for S ministaa. After 
cooling, tha galation reaction product nay ba cut to a 
preferred size of leaa ^an 3 ma thickneaa and leas than 
25 on in diantfter for treatment of warts. 

10 Zn alternative enbodimenta, the amount of aalieylie 

acid nay vary within the range of about 3 to 2S percent 
of the weight of the mixture* The amount of Sterculia 
gum nay vary within the range of about 15 to 55 percent 
of the weight of the mixture. 

15 rtie polyethylene glycol may be a polymer of 

ethylene oxide that conforma generally to the formula 
H(OCH2CR2)qOB where n has some average value in the range 
of about 4 to 12. For example, the polyethylene glycol 
may be P£6-4« PEG*6, PEG-8, PEG-IO or PEG-12 (Cosmetic 

20 Toiletry and Fragrance Association designations where 

PK*n. designates BtOCBJZ&^^j^^i preferred embodiment 
P£G«-4 and PEG-6 are available commercially as Carbowax 
200 and Carbowax 300 respectively from Onion CarbidOr 
' Chicago^ Illinois. 

25 In the preferred embodiment, polythylene glycol 

and propylene glycol are used. Alternatively, polyethylene 
glycol and glycerin or polyethylene glycol by itself or 
in combination with other hydroxybensoie solvents or nateriala 
may be used* 

30 The preferred preservative is about 0.2% 



quat«rnittm-lS by Might of th« mixture, but my also bt 
paraben or other pretervetivet in ■mail amounts generally 
lee* than 1% of the weight of the mixture. 

EXAMPLE 1 

5 Salicylic acid uras varied according to the 

following! 0, 1, 2, 3, 5. 15, 25 and 35% by weight of 
the mixture, steculia gum was held constant at 35% » while 
PEC-6 (Carbowax 300) and propylene glycol made up the 
remaining portion of the mixture in a 1:1 weight ratio. 

10 Without salicylic acid li.e. at 0%), no gel formed upon 
heating the mixture. At 1% and 2% salicylic acid^ a gel 
formed but the gel was deficient in structural integrity 
and disassociated. At 3,5, 15 and 25% salicylic acid, 
a gel formed having desirable tacky and pliant characteristics 

15 as well as structural integrity. At 35% salicylic acid, 

an extremely tough and stiff gel formed and after 30 minutes 
at room temperature, the salicylic acid precipitated 
throughout the gel. , 

EXAMPLE 2 

20 Salicylic acid was held constant at 15% and 

Sterculia gum was held constant at 35% by weight of the ' 
mixture. Preservative quaternium*15 was held constant 
at 0.2%. The remaining portion consisted of PEG-300 and 
propylene glycol in lsl» 9tl and 2:8 ratios by weight. 

25 The example was repeated substituting PEG-4 (Carbowax 
200) for PEG«*6. 

The Itl ratio of PEG-4 or PE6-6 resulted in 
the most desirable combination of tackiness/pliancy and 
structural integrity. The 9:1 ratio resulted in a patch 
having increased structural integrity but decreased 
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tickinesft /pliancy. Tht 2iS ratio rttulttd in a patch 
having ineraatad taekinctft/pllAney but dtcrcaitd itruetural 
integrity* In ail thrtt cam, howtvcr* tha mixture fermtd 
a ttsabla transdermal drug delivery vehicle upon gelation* 

5 EXAMPLE 3 

Salicylic acid v«» held constant at ISt by weight 
of the mixture. Preservative qoaternium-lS was held constanr 
at 0.21. Stereulia gum was varied according to the 
followings 10» » and 50% while P£G-*6 and propylene glycol 

10 at 111 weight ratio made up the remaining portion of the 
miatture. Salicylic acid was lowered to S%» Stereulia 
gum varied at 55 and eoi« with preservative and 
PEG-6/propylene glycol ratio as above. 

At 10% Stereulia gum, a gel barely formed upon 

15 heating« but «fas deficient in structural integrity and 
easily disassociated. • at 15 and 50% Stereulia gum, a 
gel formed having desirable tacky/pliant eharacteristies 
as well as structural integrity. At 55% Stereulia gum, 
a gel formed trtiieh was tough but deficient in tackiness/pliant 

20 eharacteristies^ At 60% Stereulia gum, a gel did not 
form, with signifieant amounts of the powdered salieylie 
acid and powdered Stereulia gum rraaining undissolved 
by the liquid. 

EXAMPLE 4 

25 In absence of salieylie aeid, a gel did not 

form with more than 25% by weight of mixture of PEG-4, 
even if propylene glycol or glyeerine in Isl ratio to 
PE6«-4 were also included. 

EXAMPLE 5 

30 Salieylie acid at 15% and Stereulia gum at 35% 
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by Might ot tht mljcturt vwrt btid eenttant. $01 prepylant 
«lyeel mm compartd to 25% propylent glycol and 2$% P8C-300. 
At 501 pr^ltne glyeel* • gtl foraod but %*leh ws» ioftor 
and not u strong at tht goX roaulting from 251 propylono 
5 glycol and 25% PBG-6. 

EXAMPLE € 

Tho mlxtun eenoiatod of 15% nta-hydcesybtMOie 
•eid. 24.9% PBG-6, 24.9% propylono glycol* 35% Storottlia 
gum and 0.2% quatomiUB-lS. Altomativoly, para- 

10 hydzoxybaasoio aeid was subattttttod for Mta-tqrdsexybensoie . 
Aciap thtt anountt of each eonponmt adjusted to yiald 
the tame pereentaget by weight o the reeuLting gelation 
reactions for each of the mete- and para- hydroxybenroic 
acid nixtures required slightly additional heating than 

15 that for ortho-hydroxybensoic acid (i.e. salieylic aeid). 
As the hydroxyl group noves further away ttcm the earbo^ortic 
aeid gro^t the gel increases in structural integrity 
but decreases in tacKiness/pliancy.. 

EXAMPLE 7 

20 Bydroquinone at 1%, PE»5-300 at 24.4%, propylene 

glycol at 24.4%, Sterculia gum at 9S%» m-hydroxybenzoie 
acid at 151 and quaternium-lS at Q.2% by weight of mixture 
resulted in a gel with good tackiness/pliancy and structural 
integrity, l^ius, the use of m-, p- or o-hydroxybenzoic 

25 acidt especially meta- and para- which do not readily 
react with skin, might be useful as part of a delivery 
vehicle for non-hydroxybensoic drugs such as hydroquinone. 

EXAMPLE 8 

A clinical evaluation was conducted con^aring 
30 5% salicylic acid and 15% salicylic acid to a placebo 



control according to tho following fomulationtt 
5%/15t Salicylic Acid Control 
5%/15% Salicylic Acid 35% Storculia 

GiMI 

451/351 Starculia Gum 57.5% Propylona 

Glycol 

24.9%/24.9% PEG«6 7.5% Hater 

24.9%/24.9% Propylene 
Glycol 

0.2%/0.2% Quatemiiim-I5 
The placebo control involved a variant formulation in 
order to produce e gelled patch in the absence of salicylic 
acid* 

The clinical research was conducted at two 
sites in the United States. The investigatora for both 
studies were practicing professionals active in dermatology 
end the treatment, of warts. 119 people con^leted the 
study with a total of 377 warts. The study lasted 12 
weeks and included regular visits to the investigator 
for evaluation. Effectiveness of the drug was measured 
in terms of significant reduction in the size of the 
wart or in its coa^lete removal versus no change in size. 
Total effectiveness of the treatment was ccw^ared with 
the placebo. Tram prior wart removal clinical studies 
and discussion in the literature, a treatment is termed 
effective if the difference between treatment and control 
cured and improved rate is greater than 20% for the approxi<* 
mate test population sire used here. 

Below are general effectiveness ratings for 
common warts (V,v. warts) for both 5 and 15% salicylic 
acid treatments and placebo at 12 weeks » 
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Trtatmtnt % Curtd and laprovtd 

St Salicylic Acid 72 
ISI Salicylic Acid as 
Placate Control 40 
5 Tht Aiffartntial in cun batwaan traatmnt and eentrol 
ia aignifieantly graatar than 20% at 12 waaka. HG. 
1 ahova tha raaulta throughout tha 12 tfaok period. 

rrom the foregoing, it will be obvloua to thoae 
akilled in the art that varioue a»dif ieatiena in the 
10 above deacribed methoda and materiala can be made without 
departing from the apirit of the invention. Aeeordingly, 
the invention nay be entedied in other q^eif ie forma 
without departing from the epirit of the invention. 
Present ettbodimenta are to be considered in all respects 
15 a s illustrative' and not restrictive, the se^ of the 
invention being indicated lay the appended claims rather 
than by the foregoing descriptions, and changes Which 
come within the meaning and range of equivalency of the 
claims are therefore intended to be csbraced therein. 
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CLAIMS 0196632 

1. As a coiiqE>ositlQn for transdermal drug de- 
livery, the gelation reaction product or a mixture 
comprising 

5 (A) an organic polysaccharide gum; 

(B) polyethylene glycol; and 

(C) m-, p- or o-hydroxybenzolc acid. 

2. The gelation reaction product o£ claim 1 
10 wherein the organic polysaccharide gum is Sterculla 

gum* 



3. The gelation reaction product of claim 1 
wherein compcment (C) is o-hydroxybenzoic acid and 

15 such o-l^droxybenzolc acid is substantially solubi- 
llzed in the reaction product for delivery to skin. 

4. The gelation reaction product of claim 1 
wherein tiie mixture further conqprlses a solubilized 

20 ncm-hydroxybenzoic acid drug, preferably hydroguinone. 

5. The gelatdbn reaction product of any of the 
claims 1 to 4 wherein the amount of the m-, p- or o- 
hydroxybenzolc acid (C) contained in the mixture is 

25 effective in forming from such a mixture a gel having 
structural Integrity, being adhesive to skin and be- 
ing pliant to conform to the shape of body contours. 



13 



0196632 



6. The gelation reaction product of claim 5r 
wherein the m-# p- or o-hydroxybenzolc acid Is o-hy- 
droxybenzolc acid and Its effective anount Is In the 
range of about 3 to 25 percent of the weight of the 

5 mixture* 

7. The gelation reaction product of any of 
the claims 1 to 6 wherein the amount of the organic 
polysaccharide gum CA) Is In the range of about 15 

10 to 55 percent of the weight of the mixture. 

8. The gelation reaction product of any of 
the claims 1 to 7 wherein the mixture further com- 
prises propylene glycol and/or glycerin. 

9. The gelation reaction product of any of the 
claims 1 to 8 wherein the polyethylene glycol Is a 
polymer of ethylene oxide that conforms generally 

to the formula H(OCH2CH2)jjOH where n has some average 
20 value In the range of about 4 to 12, preferably 
In the range of about 4 to 6. 

10. The gelation reaction product of claim 9 
wherein the polyethylene glycol Is PEG-4 or PE6-6. 

25 

1 1 . The gelation reaction product of any 
of the claims 1 to 10 wherein the mixture further 
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comprises a preservative, which preferably is guater* 
nium-15 or paraben in an amount less than 1 percent o£ 
the weight of the mixture. 

12. The gelation reaction product of any of 

the claims 1 to 11 wherein the gelatim reaction product 
is less than 25 mm in diameter., and preferably is in 
the form of a sheet less than 3 mm thick. 
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